Although there seems to be general agreement in considering problem solving as a major goal in mathematics education, a large amount of research indicates that many students with normal hearing do not master these tasks in efficient and successful ways (DeCorte, 1991) . Though few comparable studies exist regarding deaf and hard-of-hearing-children (d/hoh) (Serrano Pau, 1995) , research has documented that the relatively strongest performance in mathematics of such children is in the area of computation skills and not in problemsolving abilities (Titus, 1995) . Thus, the need to address problem solving of deaf children has long been emphasized by educators and researchers in deaf education (Mousley & Kelly, 1998) .
Insufficient problem-solving abilities among students have been attributed to deficits in different aspects of their domain-specific knowledge base (Lester, 1994) , as well as general reasoning skills. Arithmetical story problems are usually presented to children as word problems, that is, problems requiring translation of verbal statements into mathematical operations. Thus, linguistic competence and reading comprehenThis article considers how a sample of Norwegian school children, ages 6 through 10 with hearing impairment, master three different types of elementary arithmetic problems presented in a nonreading format. The article outlines the effect of task-specific factors on the level of difficulty, as well as the children's understanding of problem structures. The results showed that semantic structure of the problems affected the level of difficulty. The problems were not solved significantly better by students from grade 4 than students from grade 1. Qualitative analyses revealed that the children interpreted the meaning of the imposed problems in three different ways:
(1) as numbers and procedures, (2) as take-away situations, and (3) as part-part-whole relations.
There is broad consensus that the acquisition of problem-solving skills represents a major objective in mathematics education (DeCorte, 1991) . Throughout the world, problem solving has a central position in mathematics curricula, both as a specific topic as well as a process that permeates the entire mathematics program and provides the context in which concepts and skills can be learned. This point of view is rooted in the theories of researchers. Schoenfeld (1984) , for example, explained the concept of problem solving in this way:
The essence of problem-solving is that the solvers face an unfamiliar task-one for which they could sion are needed in order to successfully solve these problems. As children with hearing impairment have inferior reading comprehension ability compared to children with normal hearing, this has been found to negatively influence their achievements in arithmetical story problem tasks (Barham, 1988; Barham & Bishop, 1991; Serrano Pau, 1995) . Therefore, research on d/hoh children's problem-solving abilities seems to emphasize that improving linguistic competence is the main goal toward improved problem-solving abilities among these children (Barham, 1988; Serrano Pau, 1995) .
However, a large body of research concerned with the understanding of arithmetic word problems among hearing children shows that a major determinant of their solutions is their ability to understand the semantic structure of the problems. Problems solved by the same arithmetic operation, but belonging to different semantic structures, elicit very different levels of difficulty (Verschaffel & DeCorte, 1993) . Elementary addition and subtraction word problems have been classified according to the semantic relations underlying the problem (Carpenter & Moser, 1982; Fuson, 1992; Riley, Greeno, & Heller, 1983) . One particular common semantic structure in school mathematics is the structure found in the so-called Change problems (Greeno, 1978) . Change problems are described as dynamic situations in which some event changes the value of a quantity. The problem involves three quantities, any one of which can be unknown (e.g., unknown start, unknown change, or unknown end), resulting in six different versions of addition or subtraction change problems (see Appendix 1 for examples of the different types of problems). Riley, Greeno, and Heller (1983) and Riley and Greeno (1988) found that many children were able to solve problems with an unknown end (Change 2 problems) and problems with an unknown change (Change 4 problems), but they were unable to solve problems with an unknown start (Change 6 problems). The latter type of problems was solved only by children who had a much more developed understanding of the problem structure.
Few studies exist regarding the understanding of problem structures among children with hearing impairment, but research has documented a tendency of many deaf children to proceed too quickly to solve a problem without pausing to think it through or develop a coherent plan (Mousley & Kelly, 1998) . However, re-search involving the understanding of arithmetic word problems among d/hoh children has not been able to discriminate between text comprehension and the comprehension of problem structure and content.
The lack of knowledge in this area is the motivation for the present project. The aim is to study how d/hoh children master the three problem types (Change 2, Change 4, and Change 6) across number range and age groups. The problems were presented in a context where deficient reading comprehension did not represent a constraint; that is, the arithmetic story problems were presented to the children through graphical representations in a computer program. No reading comprehension abilities were needed in order to understand the problems.
This research project is carried out within the phenomenographic framework. Phenomenography is a research method aiming to discover and describe the qualitative different ways a particular phenomenon is understood, experienced, or conceptualized by different persons (Marton, 1981) . The goal is to describe experience itself, to look at the world together with the individuals, in order to see it as they see it (Marton, 1992) . The different ways a phenomenon is understood (as interpreted by the researcher) are captured in categories of description. A substantial body of phenomenographic research clearly indicates that there is only a limited number of qualitatively different ways of experiencing, or conceptualizing, a phenomenon. A description of these different conceptions constitutes the outcome space of that phenomenon (Marton, 1981) . The model of analysis comprises a description of all the different ways the elementary subtractive Change problems used in the study were understood by the d/hoh children in the sample and how the different conceptions relate to the educational goal.
We do not focus on the comparative effect of different teaching methods on learning, which has been a theme in several studies of the mathematical abilities of d/hoh children (Allen & Osborn, 1984; Heiling, 1993 Heiling, , 1994 Kluwin, 1993; Wood, 1991; Zwiebel & Allen, 1988) . Such studies all investigate cause-and-effect relations on a general level, relatively unconnected to content and context. Improvement of a pupil's learning is thought to happen on the basis of the application of improved general teaching principles or adjustment of learning material to deaf children's specialized cogniand speech) by the first author, who has worked as a teacher in schools for deaf children for 8 years. Tasks were presented to the children through an animated computer game, such that the level of linguistic competence should not affect the children's understanding of the content of the problems.
Tasks were presented through two consecutive phases. In phase one, participants became familiar with a subtractive change situation with an unknown end (Change 2 problems) through a computer game called the Baker's game. 1 The game presents an animated story of a baker and a bun thief. The baker first presents some freshly baked buns. The buns are covered and then a thief enters and steals some of them. The number of buns in the thief 's sack is presented. Both numbers (buns baked and buns stolen) have to be entered under the corresponding game character in the upper-right corner of the screen. The final task is to say how many buns the baker still has left, by entering this number under the final picture in the upper corner. All children practiced on the Baker's game until they were able to retell the subtractive story in the game. Figure 1 is captured from the screen and shows the start picture where the numbers of buns baked is visualized.
In phase two (about one week later), the children were presented with 10 tasks on paper, in the format of still pictures captured from the animated computer game (see Figure 2 ). Before they started to work with the tasks, children were asked to retell the subtractive story while pointing to the corresponding characters in the upper-right corner of the sheet. The 10 tasks (in the following called P1 to P10) cover three types of subtractive change situations (Change 2, Change 4, and Change 6 problems according to the Greeno categorization system) in the number range 1 to 25 (see Appendix 2). For each task the children were asked to fill in the number of the unknown quantity; then they were interviewed about how they worked on solving the task. During the interviews, two video recorders were used, in order to have an "en face" recording of both interviewer and interviewee. The two recordings were later edited, so that the picture of the interviewer was integrated as a small picture in the upper corner of the picture of the interviewee. Based on the edited video recordings, the dialogue was translated into Norwegian and transcribed.
Solving Story-Based Arithmetic Problems 285 tion (Sacks, 1988) . However, little attention is paid to how the pupils themselves experience the educational situation or the subject matter.
The article does not focus a comparison between hearing and d/hoh children's achievement or understanding of the arithmetic problems. However, the results from earlier studies with hearing children concerned with this issue (Verschaffel & DeCorte, 1993) will serve as a theoretical background in the analyses.
Method

Sample
The sample consisted of 32 d/hoh pupils from Norwegian school classes: K, 1, 2, 3 and 4 (6 through 10 years of age). Participants were randomly chosen from all available children attending special educational units in the two largest cities of Norway (N ϭ 108). The sampling procedure give reason to believe that the children may be considered representative of the population in these districts. In these special education programs most of the teachers use some kind of sign communication; most often a combination of speech and sign is used (Vogt-Svendsen, 1983 ). Very few hearing teachers master Sign Language as it is used by the deaf.
All the children in the sample used Norwegian Sign Language (NSL) as their preferred language. They spontaneously used NSL counting when they were asked to count. Nonmanual components were present in varying degrees in their counting activity. Most of the children performed some kind of silent oral counting; some children even counted aloud simultaneously while producing manual signs. When they were asked, all children could count forward orally in the same range as they counted in sign (Frostad & Ahlberg, 1996) . Two of the sampled children had a less than severe hearing loss (Ͻ71 dB better ear average loss), two had a severe loss (71-90 dB better ear average loss), and the remaining subjects (28 children) had a profound loss (Ͼ90 dB better ear average loss).
Procedure
Data for this study were collected through task-based semistructured videotaped interviews. The children were interviewed in total communication mode (sign Communication difficulties are a potential problem when normally hearing researchers study deaf subjects (Lane, 1988) . In this study, even though the interviewer has had Sign Language training for 8 years, his Sign Language cannot be considered fluent when compared to that of native deaf Sign Language users. For this reason, test interviews were performed in the presence of a native Sign Language user. The interview procedures were evaluated and adjusted from video recordings of the test interviews. The first interviews to be used in the study were evaluated by a native Sign Language user as well. Even though some problems in the communication between interviewer and interviewees were found during this initial evaluation phase, these problems were considered to be tolerably low.
We performed both quantitative and qualitative analyses of data. The rate of correct solutions (correct numerical answers) for each problem were computed proached all the tasks presented to them. In other words, in our presentations we focus on the variation of the experiences present in the group of children, and not the individual children.
Achievement
The figures in Table 1 indicate that problem type affects the level of difficulty involved in solving the problems in the study when the whole sample of children is considered. Change 2 and Change 4 problems were easier than Change 6 problems (e.g., the first two had a higher rate of numerically correct answers than the last). The figures show that 70% of the Change 2 problems and 71% of the Change 4 problems were solved correctly in the number range 120, compared to only 52% for the Change 6 problems ( 2 ϭ 8.92, df ϭ 2, p Ͻ .05). The rate of attempt to answer was found to be invariant of the problem type and was close to 80% for all three types of problems for the total sample. This means that the strategies used by the children in answering the problems seemed to be far less reliable for Change 6 compared to Change 2 and Change 4 problems. No significant difference in success-rate was found between Change 2 and Change 4 problems ( 2 ϭ 0.01, df ϭ 1, p ϭ not significant [NS] ), but the differences in success rate between Change 2 and Change 6 problems and between Change 4 and Change 6 problems were both significant ( 2 ϭ 5.29/7.12, df ϭ 1, p Ͻ .01). Considering the figures in Table 1 , one finds that only a very few problems were solved correctly by the kindergarten children. Separate analyses, where these children were excluded, only strengthened the findings concerning the relative difficulty of the three types of problems.
Solving Story-Based Arithmetic Problems 287 for each of the age groups. Analyses were performed in order to investigate whether problem type affected the level of difficulty for the whole sample of children taken together. We performed separate analyses in order to investigate the relationship between age as an independent variable and problem type and number size as dependent variables. Further, the edited video recordings and transcripts were analyzed by both of us to find out how the children went about solving the problems, what the children were focusing on, and how different aspects of the problems were present in their awareness during the problem-solving process. We tried to identify similarities and differences in how the children experienced the problems. This provided input to a model of the different ways the problems were experienced by the children that was outlined by the first author. The second author then re-examined the data and how well it fitted. The model was then jointly refined by both of us before agreement on the final descriptive model was reached.
Results
In presenting the results we start with a description of the children's achievements as number of correct answers. On the basis of these results, the relative difficulty of the three types of problems is outlined. Then we investigate the effect of age on success-rate for each problem type and number range. Finally, we outline the different ways children experienced the problems. The different conceptions are illustrated with selected answers. These examples serve as illustrations of the different ways of thinking of the problems and are not complete descriptions of how the selected children ap- 7 (7) 6 (7) 3 (7) 7 (7) 7 (7) 5 (7) 3 (7) 4 (7) 4 (7) 3 (7) 49/70 4 6 (6) 4 (6) 4 (6) 5 (6) 5 (6) 5 (6) 4 (6) 4 (6) 4 (6) 5 2 ϭ 16.45, df ϭ 4, p Ͻ .01). Considering the Totals in the rows makes it clear that there is a huge difference in achievement between the kindergarten children and the school children. Analyses of the relationship between age and success rate, including only the school children, show no significant effect of age for any of the three types of problems (Change 2: 2 ϭ 2.01, df ϭ 3, p ϭ NS; Change 4: 2 ϭ 1.99, df ϭ 3, p ϭ NS; Change 6: 2 ϭ 1.84, df ϭ 3, p ϭ NS).
Age predicted success when numbers were in the 110 range ( 2 ϭ 41.91, df ϭ 4, p Ͻ .01), 1020 range ( 2 ϭ 24.33, df ϭ 4, p Ͻ .01), and above 20 ( 2 ϭ 13.91, df ϭ 4, p Ͻ .01) when all the children in the sample were considered. However, when the kindergarten children were excluded from the analyses, significant effect of number size on success rate was found only when numbers exceeded 20 ( 2 ϭ 9.28, df ϭ 3, p Ͻ .05).
The Children's Interpretation of the Meaning of the Problems
This section deals with how problems were experienced or conceptualized by the children in the sample. Note that the categories of description do not characterize development on the individual level since the categories taken together represent a chart of the various ways the problems were conceived by the children in the sample. One and the same child may thus experience the problems in more than one way through the interview session, depending on task-specific factors, context factors, or motivational factors. The different categories in the model form a hierarchy rising from a less to a more functional way of understanding the arithmetic problems from a mathematical point of view. The qualitative analysis indicated that problems were understood in three qualitatively different ways by the d/hoh children: (1) as numbers and procedures, (2) as take-away situations, and (3) as part-part-whole relations. These three ways of understanding will be 288 Journal of Deaf Studies and Deaf Education 4:4 Fall 1999 outlined and illustrated with examples from the children's answers.
Problems as Numbers and Procedures
Children's awareness was totally directed toward the numbers presented in the problems. On the basis of these numbers, they just stated a number, estimated an answer, performed some operation, or used a known number fact. In some cases the children performed the appropriate calculation and gave correct numerical answers to the problems. However, the interview sessions revealed that children did not base their choice of calculation procedures on analyses of relations between the different parts of the problems; they simply picked the available numbers and combined them rather coincidentally according to well-known procedures. In cases where the answer is correct, this conception can only be identified through a phenomenological exploration of how the child conceptualizes the problem situation. Some examples from the interviews can illustrate how children could go about solving the problems.
Ken, a 6-year-old boy, solved P3 (?Ϫ2 ϭ 7) by adding 2 and 7. He started by representing "7" in Sign Language on his right hand (i.e., thumb and index finger extended), counting-on two steps in the Sign Language counting sequence, ending with the Sign Language symbol for "9." No keep-track procedure was used to know when the counting should stop. Although this was an appropriate solution to the problem, when we tried to understand how the problem was experienced by Ken, through talking to him after his solution, we were convinced that he did not reflect on the semantic relations between the elements in the problem at all; he simply combined the numbers he saw with a procedure he chose rather coincidentally. When all the answers from the children were analyzed from the perspective of understanding how the children themselves experienced what they where doing, rather than analyzing how strategies could be categorized according to a logical mathematical system, it became clear to us that many of the successful answers to Change 4 and Change 6 problems reflected the numbers and procedures experience of the problems.
Ellinor, a 7-year-old girl, for instance, gave "5" as to "8" on his right hand. This time he kept track of the number of count-steps through Sign Language counting on the other hand. He counted "3" on his right hand and simultaneously counted "1" on his left; then he counted "4" on his right and "2" on his left; "5" on his right, "3" on his left, and so on until he reached "8" on his right and "6" on his left. As the left hand count was a keep-track count of the number of count steps in the unknown part, "6" was his answer. The same problem in understanding and conceiving numbers was seen when Ken solved P5 (?Ϫ3 ϭ 4). Then, he used an estimated-start strategy, from which he counted down to "4" in Sign Language counting on one hand and kept track of the correct number of count-steps (the take-away part) by simultaneously counting up in Sign Language on the other. Several trials were needed before he estimated a correct starting point. When he correctly solved P5 he started with the Sign Language symbol for "7" on his left hand counting down to "4" and simultaneously counting up to "3" on his right. At the end of the count procedure he remembered the starting point "7" and stated that as his answer. Daniel, a 7-year-old boy, reflected this experience in P10 (24Ϫ? ϭ 6). He started by counting backwards from "24" to "6," marking each count step with a small pencil mark, whereby he counted the marks on his paper to reach an answer.
Anne, a 7-year-old girl, approached problem P2 (8Ϫ? ϭ 2) as a take-away situation without using a counting procedure to solve the problem. She used a trial-by-trial strategy in search for the unknown part. She started by representing "8" by extending all fingers on her right hand and three fingers on her left hand. She then folded two of the eight fingers, inspecting the remaining fingers extended. Not satisfied with the result, she started over again with the eight extended fingers, this time folding five of them. This procedure was repeated several times until she discovered how many of the eight fingers should be folded in order to leave two fingers raised. Then, she looked at the folded fingers (the missing part), and gave the answer "6." No counting was involved in this strategy: numbers and the quantitative relations were experienced simultaneously, but the semantic relations between the quantities were conceived through a direct-modeling of the subtractive situation.
an answer to P3 (?Ϫ2 ϭ 7). She used a strategy where the fingers on both hands were used as analogue representations of cardinality (Brissiaud, 1992) . By analogue representations Brissiaud means explicit representations of numerosity based on a gesticular system of analog signs (finger symbol sets) in contrast to representations encapsulated in procedures (Sign Language number symbols or words). She started with representing "7" by extending all fingers on her right hand and the thumb and index finger on her left hand. Focusing on the given numbers in the problem, she inspected the extended fingers, seeing both the known numbers "7" and "2" in her numerosity representation as a setsubset relation. As her awareness was totally on numbers, she decided to answer with the last number in the numerical triad, "5," that also was easily seen in her representation.
Problems as Take-Away Situations
The children experiencing the problems as take-away situations reflected a much more developed understanding of the problem structures. They understood the problems in terms of the story told; in their solutions they always started with the buns baked, taking away the buns stolen, ending with the buns left. Depending on the semantic structure of the presented problem, this experience of the problems called for a variety of numerical solution strategies. When the child knew how to calculate within the number range given in the task, this problem conception always would lead to a correct answer. However, often the numbers were too large for the children to successfully perform the necessary calculation, thus leading to an incorrect answer.
Some examples from the interviews can illustrate how the children might go about solving the problems.
Ken experienced P2 (8Ϫ? ϭ 2) this way. He started out by representing "8" as a Sign Language symbol on his right hand (i.e, thumb, index finger and middle finger extended). Then he counted backward from "8" to "2" in Sign Language, counting on his right hand. He did not keep track of the number of count-steps. Thus, to know how many count-steps the unknown part represented (the take-away part), he had to perform a new count, this time a forward count from "2" Problems as Part-Part-Whole Relations Experiencing the problems as part-part-whole relations is the most developed understanding of the problem. The three sets involved are then seen as forming a triad of semantically interrelated parts and whole that can be combined or separated in flexible ways. In their solution procedures, children often calculated the unknown part in Change 4 and Change 6 by transforming the noncanonical number expressions modeling these problems to canonical solution forms, as in subtraction or addition procedures with an unknown end. The quantitative values were identified through a variety of strategies.
Pia, a 9-year-old girl, solved P4 (9Ϫ? ϭ 5) by using a double Sign Language counting procedure. She started by showing the Sign Language number symbol for "9" on her left hand, and then started to count down in sign on her left hand and simultaneously up on her right (keep-track count). When she had counted down five steps on her left hand, she had the answer "4" on her hand. In the same way she solved P5 (?Ϫ3 ϭ 4) as 4 ϩ 3, this time counting-on three steps from four in Sign Language counting. No keep-track count was needed on this task.
Daniel solved P3 (?Ϫ2 ϭ 7) explaining that he knew that the number of buns stolen and the number of buns that remained at the end equalized the number of buns initially made, and thus added the two known quantities to find the third unknown. In solving the problem he used a known fact strategy.
Ellinor solved P2 (8Ϫ? ϭ 2) using her fingers as analogical representations. She started out by representing "8" with all fingers on her right hand, and thumb, index, and middle fingers on her left hand. She looked at the fingers for a while, bending and extending two of them, and then answered "6." When asked how she knew, she explained that by looking at her fingers she could see that all the fingers extended represented all the buns baked, that the two fingers represented the buns left, and that the rest of the extended fingers therefore represented the buns stolen. Thus, the semantical relationship between the triad of sets involved could clearly be seen on her hands. Further, the numerical value of the sets could easily be identified without counting simply by looking at the analogically represented numerosities (Frostad & Ahlberg, 1996) .
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Discussion
This study confirms that the findings in the Riley, Greeno, and Heller study concerning the relative difficulty of Change 2, Change 4, and Change 6 problems among hearing children apply also in a sample of d/hoh children; the children succeeded significantly less often in solving Change 6 problems than in solving Change 2 and Change 4 problems. We observed a huge increase in ability to solve the problems from kindergarten to grade 1. Considering the tasks in number range 1-20, the kindergarten children gave correct answers to only 10% of the tasks (4 of 40), while the grade 1 children gave correct answers to almost 70% of the tasks (33 of 48). Although the 6-year-old children in the sample attended kindergarten, tradition in Norway advises against formal training in arithmetic before children attend school. Therefore, the kindergarten children have probably not been presented to similar symbolic problems in an educational setting before, which is probably why they were able to solve so few of the problems.
An interesting observation in the current study is that the lack of increase in ability to solve the problems from grade 1 to grade 4. Part of the explanation to this finding is probably that a ceiling-effect occurred for the Change 2 and Change 4 problems. Within the number range 1-20, 75% of the Change 2 problems and 78% of the Change 4 problems were solved correctly by the grade 1 children, meaning there is not much room for improvement. However, this effect does probably not explain the lack of improved ability to solve the Change 6 problems from grade 1 to grade 4. Only about 56% of these problems were solved correctly by the grade 1 children, increasing to about 72% for the grade 4 children. One possible explanation for the lack of development across age in solving Change 6 problems is that the d/hoh typically approach the problems as numbers and procedures, without reflecting on the semantical relations between the parts. Such an approach will be far more successful in solving Change 2 and Change 4 problems, than solving Change 6 problems. Combining the given numbers in a Change 4 task (e.g., P4: 9Ϫ? ϭ 5 solved as 9Ϫ5 ϭ ?) without reflecting on the structure will likely produce a correct answer, while this approach will probably be less successful in an Change 6 task. the representation; namely that groups of fingers could be seen as representing the sets involved in the story, and that the semantical relationship between the sets could be directly revealed. Throughout their solution procedures the fingers were looked upon in a new way; the children were focusing on a new aspect, leading to a new understanding of the problems. Thus, depending on the child's awareness or focus in the situation, analogue representation can even facilitate insight in the problem structure in small number ranges.
The understanding of arithmetical word problems among d/hoh children is attributed in research to the understanding of the linguistic content involved in the tasks (Barham & Bishop, 1991 (p. 290) . True as this may be, the results from the current study suggest that improved text comprehension is just one important factor in the understanding of semantical relations in elementary arithmetic problems for d/hoh children. Also, these children should be given the opportunity to develop their understanding of problem structures and strategies to deal with the problems in contexts where inferior text comprehension does not represent a constraint to their problem solving. On a conceptually based understanding of problem structure, linguistic competence can then be developed. More research is needed to investigate the relationship between development of problem understanding and teaching.
Appendix 1
Types of Addition and Subtraction Change Problems Distinguished by Riley et al.
Change 1 Pete had 7 marbles. Then Sam gave him 5 more marbles. How many marbles does Pete have now?
Change 2 Terry had 12 marbles. Then she gave 4 marbles to Pat. How many marbles does Terry have now?
Change 3 Allen had 9 marbles. Then Ken gave him some more marbles. Now Allen has 13 marbles. How many marbles did Ken give him?
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In an earlier study we have found that some of the strategies hearing-impaired children use when they solve addition and subtraction problems may hinder them from developing a conceptually rooted arithmetical competence (Frostad, in press) . However, as the data in the current project show, the children do develop their procedural ability from grade 1 to grade 4.
Some observations from the current study suggest that even in the area of problem understanding there is a relationship between strategies and interpretation of meaning. Children using linear counting strategies in their solution procedures, focusing on positions in counting sequences, seemed to typically experience the problems as numbers and procedures or as take-away situations. Change 6 problems may be solved correctly within both of these understandings through Sign Language-counting-based procedures, but developing a full understanding of the semantic relationship between the elements involved in such tasks may not be easy through that path. On the other hand, analogue representations were in several cases observed to facilitate development toward a more functional way of experiencing problems. Anne and Eva, two girls in the first class, and Eli, Monica, and Nora, three girls in the second class, changed their problem understanding through the interview sequence on the basis of analogue representations. When presented with P2 (8Ϫ? ϭ 2), all these girls solved the task experiencing it as a take-away situation, using analogue number representations in their solution procedures. When later presented with P4 (9Ϫ? ϭ 5), they all solved the task reflecting on the semantical relationship between the sets involved in a flexible way, and consequently had changed to a part-part-whole relations experience of the problem. Even though the children in the two situations started out using the same procedures, they still seemed to understand the task in quite a new way when solving P4. How could this change in conception be explained? We interpret what happened in the following way: When solving P2 their awareness was only directed toward the cardinal information in their representations. In other words, their solution procedures were aimed at solving a numerical calculation task that was defined before the calculation process started. However, when they inspected their fingers in search of the numerical answer to the problem, they became aware of another aspect that could also be disclosed in
